In clinical practice, clinicians often need to switch antipsychotic medications in patients with schizophrenia to optimize treatment outcomes. Here, we describe the safety and tolerability of switching existing antipsychotic treatments to asenapine or olanzapine monotherapy using various switching regimens. Methods: Data were pooled from 949 patients in two 26-week randomized double-blind studies. Patients with persistent negative symptoms of schizophrenia, stable for at least 5 months prior to screening and 1 additional month before randomization, were randomized to and treated with either asenapine (n = 485) or olanzapine (n = 464), and were tapered off existing antipsychotic(s) at variable rates within 28 days. Results: Prior to randomization, most patients were treated with second-generation antipsychotics (SGAs) (asenapine: 79.6%; olanzapine: 78.2%) and first-generation antipsychotics (FGAs) (31.1%; 29.7%), while depot formulations were used by 12.4% and 11.4%, respectively. Median time to taper off previous antipsychotics was 7 days, with approximately 40% of patients abruptly discontinuing their previous medication. Similar percentages of patients in each group reported at least one adverse event (AE) (asenapine: 76.9%; olanzapine: 75.2%). The majority of AEs occurred within the first 28 days. The most frequently reported AEs were somnolence, insomnia, and headache. The incidence of AEs in patients switching from SGAs, FGAs, or depot medications was similar between asenapine and olanzapine (77.5% vs 74.6%, 75.5% vs 79.7%, 85.0% vs 86.8%, respectively). AEs were more frequent in subjects previously treated with two antipsychotics (asenapine: 79.4%; olanzapine: 83.9%) versus one antipsychotic (asenapine: 76.3%; olanzapine: 72.2%) in the switch period. Conclusion: The presented data from post hoc pooled analyses may provide practical guidance for physicians switching partially stabilized patients with schizophrenia and persistent negative symptoms to asenapine or olanzapine.
Introduction
A substantial proportion of patients treated with antipsychotics either fail to respond adequately or do not tolerate drug treatment well, which may result in treatment discontinuation. [1] [2] [3] [4] [5] [6] Because combining medications may increase the potential for adverse drug reactions and may also make adherence problematic, clinicians often seek to switch these patients to an alternative drug, hoping for greater efficacy and/or better tolerability. Patients may be switched between multiple antipsychotics until an effective and acceptably tolerated treatment has been identified. The decision of whether, when, and how to switch is usually made by weighing the potential risks before, during, and following the transition from one antipsychotic to another. 5, 7 Certain strategies may be more appropriate than others in individual cases. In clinical situations, in which a patient has discontinued treatment and an exacerbation of symptoms has occurred, a change to an alternative medication can often be quickly implemented. The situation is more complex, and clinicians may be more hesitant to change treatment, if a certain level of symptom control has already been achieved with the existing drug, yet the efficacy is not satisfactory and/or tolerability issues make a longer-term treatment problematic. In such situations, the clinician will often have to make a decision on the most appropriate switching regimen for a given patient. The clinician will seek to answer questions such as: how quickly can I safely switch from the previous medication to the new medication? Is a cross-tapering period required? If "yes," how long should the cross-tapering period be? Does it matter whether I switch a patient from a previous first-generation antipsychotic (FGA) or second-generation (SGA)? Can I safely switch the patient from a previous depot medication?
These questions are of particular clinical importance if a new treatment becomes available to the clinician. To inform the clinician facing the need for a switch to such a new treatment option, clinical data from studies in which switching has been performed are particularly informative, especially when they come from substantial numbers of patients.
Asenapine is an antipsychotic with a unique pharmacological profile that is approved for adults in the USA for the treatment of schizophrenia and the acute treatment -as monotherapy or adjunctive therapy to lithium or valproateof manic or mixed episodes of bipolar I disorder. In the EU, it is approved for the treatment of moderate to severe manic episodes associated with bipolar I disorder. This report was written to provide empirical data on switching regimens using pooled data from a large sample of patients previously stabilized on various treatments and then switched. Two large, randomized, double-blind, multicenter clinical trials with identical design were retrospectively analyzed for this purpose. Both studies included patients with persistent negative symptoms in schizophrenia, whose positive symptoms were stabilized with one or more antipsychotics and who were switched to the study medications asenapine or olanzapine as monotherapies for 26 weeks following a 4-week period during which the previous medication was tapered off. These two studies offer a good opportunity for a comprehensive post hoc evaluation of the safety and tolerability of switching to asenapine, as well as to olanzapine, using different switch regimes controlled by the clinician. The aim of this study is to provide guidance for physicians who seek to switch partially stabilized patients with schizophrenia from their existing antipsychotic(s) to either asenapine or olanzapine.
Methods
This analysis incorporates results from two studies with identical design (Figure 1 ). A total of 949 patients received at least one dose of double-blind trial medication. included 468 patients, randomized and treated to receive either asenapine (n = 244) or olanzapine (n = 224). These studies were randomized, double-blind, multicenter trials conducted in patients with persistent negative symptoms of schizophrenia. The main results of these studies have been reported previously. 10 Psychiatric diagnosis was corroborated with the Mini International Neuropsychiatric Interview; patients were clinically stable on their positive symptoms for at least 5 months at the time of screening and were subsequently followed by a prospective 30-day observation period before baseline. Continued stability had to be demonstrated, as subjects continued taking their pretrial antipsychotic medication. "Stability" was defined as no significant changes in symptoms, no periods of hospitalization/imprisonment, or no increase in the level of psychiatric care due to worsening symptoms. This 6-month period of stability before baseline provided unambiguous data regarding pretrial treatment stability and provided the basis for adequate characterization of a patient's clinical progression during the switch period. Clinical evaluations included the Negative Symptoms Assessment 16 scale and the Positive and Negative Syndrome Scale (PANSS) as well as safety and tolerability assessments. Patients were randomized 1:1 at baseline to receive either asenapine or olanzapine, administered over 26 weeks. The first 4 weeks (up to 28 days) constituted a switch period, during which the pre-switch antipsychotic medication was discontinued. The first dose of asenapine or olanzapine was coadministered with the existing medication(s). Subjects were then tapered off their existing antipsychotic(s) at variable submit your manuscript | www.dovepress.com
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rates and based on the investigator's clinical judgment. The maximum tapering period was scheduled 28 days' post-randomization. This was followed by monotherapy with the study drug for the remainder of the study duration. Safety, efficacy, and tolerability data were analyzed over the duration of the study.
Study drug and other treatments
The packaging and labeling of the clinical trial medication maintained a double-blind, double-dummy design. Fast-dissolving asenapine tablets and oral film-coated olanzapine tablets were made to appear identical to their matched placebo controls. Sublingual asenapine was administered at 5 mg twice daily (bid) for the first week of therapy and then at 5 or 10 mg bid at the discretion of the investigator. Olanzapine was administered at 10 mg once daily (qd) for the first week and then 5-20 mg qd at the discretion of the investigator.
Subjects could continue to receive concomitant propranolol or anticholinergics for extrapyramidal syndrome (EPS) during the 30-day prospective observation period. Following randomization to study treatment, subjects were permitted to continue receiving concomitant medication for the treatment of EPS for the first week of double-blind therapy. After 1 week, an attempt was made to gradually decrease concomitant medication for the treatment of EPS, with complete discontinuation by day 28 unless a requirement for continued treatment was documented. If EPS reappeared, the medications were reinstituted and additional EPS assessments were performed.
Benzodiazepines (,4 mg/day lorazepam or equivalent dose) could be used for the management of agitation or anxiety. Partial benzodiazepine agonists, including zolpidem 2.5-10 mg/day, zaleplon 5-20 mg/day, or zopiclone 7.5-15 mg/day, could be used on a daily basis for insomnia or sleep disturbances. Any equivalent short half-life nonbenzodiazepine hypnotic could be substituted if zolpidem, zaleplon, or zopiclone were not available. It was recommended that no more than half of the recommended maximum suggested hypnotic dose be used for patients .65 years of age. These drugs were not used 12 hours prior to assessment.
Statistical evaluations
Switching strategy was determined by the investigator according to the individual patient, with no specific switching strategy offered by the protocol. The mean and median number of days to finish switching, as well as the interquartile range and its Kaplan-Meier plot, were measured for both treatment groups. The distribution difference of the time to event between groups was tested by a log-rank test. The percentage of patients reporting at least one adverse event (AE) was summarized for each treatment group. AEs were summarized by the antipsychotic drug class with which patients were treated during the switch period (FGA, SGA, or depot), by the number of antipsychotics used in-treatment, and by the individual antipsychotic drug. Sensitivity analyses were also performed; these excluded subjects who switched from olanzapine, as olanzapine was the active study control and this may have led to confounding results. 
Results
Patient baseline demographics and characteristics were similar between the asenapine and olanzapine treatment groups in both studies (Table 1) . Approximately two-thirds of the patients in this study switched to asenapine or olanzapine from previous therapy with one antipsychotic and approximately one-quarter from two or more (Table 2) . SGA antipsychotics comprised the majority (almost 80%) of the used pre-switch antipsychotics. The percentage of patients previously treated with an FGA or SGA was similar between the asenapine and olanzapine treatment groups.
There were no major differences between treatment groups in the tapering strategies. Over 40% of patients in both treatment groups were discontinued abruptly (defined as #3 days of switch period). Figure 2 shows a Kaplan-Meier curve of time to cessation of antipsychotic therapy during the switch period (P = 0.4374, log-rank test). Overall, the timing of the switch or duration of the tapering period was similar between the two treatment groups. The median (interquartile range) was 7.0 (1.0, 20.0) days for asenapine and 7.0 (1.0, 17.0) days for olanzapine.
In the asenapine group on the day that the switch occurred, the mean treatment doses of previous therapies were: olanzapine 14.1 mg/day, risperidone 6.2 mg/day, quetiapine 378.5 mg/day, ziprasidone 97.5 mg/day, and aripiprazole 18.9 mg/day. For olanzapine, the mean treatment doses of previous therapies were: olanzapine 13.2 mg/day, risperidone 6.8 mg/day, quetiapine 453.6 mg/day, ziprasidone 93.6 mg/day, and aripiprazole 21.0 mg/day.
A slight decrease from baseline was observed on day 28 for PANSS positive subscale and PANSS Marder-factor positive scores (mean change [standard deviation (SD)]) both with asenapine (-0. 
Discontinuations
Overall discontinuation rates were numerically higher in the asenapine group (171/467; 36.6%) over the full treatment period than with olanzapine (111/452; 24.6%). Difference in discontinuation rates was compared for the abrupt-switch versus slow-tapering protocols. The discontinuation rate of patients in the asenapine group (N = 467) switched abruptly was 38.8% (81/209) and 36.5% (62/170) in patients switched by slow tapering. The overall discontinuation rate in patients switched to olanzapine (n = 452) was 29.7% (58/195) in patients switched abruptly and 21.3% (33/155) in patients switched by slow tapering.
Over the full treatment period, AEs and serious adverse effects (SAEs) contributed to a numerically higher rate of discontinuations in the asenapine group (74/467; 15.8%) versus the olanzapine group (48/452; 10.6%). A large proportion of the AE/SAE-related discontinuations occurred as a result of the patients' underlying disease. Similar rates of patients discontinuing treatment as a result of lack of efficacy were seen between the asenapine and olanzapine groups (3.0% and 2.6%, respectively). While investigators were requested to make a distinction, it is possible that some AEs relating to worsening of schizophrenia were reported as a result of a lack of efficacy.
Adverse events
In patients receiving at least one antipsychotic medication during the switch period, 76.9% receiving asenapine and 75.2% receiving olanzapine experienced at least one treatment-emergent AE over the full 26-week treatment period. The majority of these events were reported in the initial 28-day switching period (asenapine, 53.1%; olanzapine, 49.3%). Over the first 28 days, the most frequently reported AEs were somnolence (asenapine, 9.9%; olanzapine, 13.3%), insomnia (asenapine, 9.9%; olanzapine 5.3%), and headache (asenapine, 7.5%; olanzapine 5.5%). Over the full treatment period, the incidence of somnolence was 13.5% with asenapine and 15.3% with olanzapine, insomnia was 16.9% with asenapine and 11.5% with olanzapine, and headache was 13.5% with asenapine and 10% with olanzapine.
The majority of AEs in these patients were of mild or moderate intensity. A total of 11.6% of patients in the asenapine group and 6.0% of patients in the olanzapine group experienced at least one SAE. The most common SAEs appeared to be disease rather than treatment related.
Of those patients switched to asenapine, 209 were switched abruptly (#3 days) and 170 were switched slowly ($14 days). Of those patients switched to olanzapine, 195 were switched abruptly and 155 were switched slowly. Over the first 28 days, slightly more treatment-emergent AEs were reported when switched to asenapine with a slow tapered switch (52.4%) than with a rapid switch (48.8%). Patients switched to olanzapine reported numerically more treatment-emergent AEs when switched abruptly (50.3%) than when a slow tapered switch (44.5%) was made. Over the full treatment period, numerically more patients experienced treatment-emergent AEs with a slow tapered switch than with a rapid switch to asenapine (82.9%, 71.8%) or olanzapine (80.6%, 70.3%). ziprasidone (numerically higher rate for asenapine). With the exception of the switch from aripiprazole to asenapine, the majority of the cases of somnolence reported occurred in the initial 28 days following switching from an SGA to either asenapine or olanzapine.
The respective rates for insomnia when switching from an SGA to either asenapine or olanzapine (plotted in Figure 4B ) show numerically higher rates of insomnia when switching from an SGA to asenapine than to olanzapine (the possible exception here being quetiapine, where insomnia was more frequent in the first 28 days when switching to asenapine, but the rates for asenapine and olanzapine were similar over the complete treatment period).
The respective rates for reported weight gain were numerically lower in patients switched from SGAs to asenapine than to olanzapine over the first 28 days and the entire treatment period (Table 3) . When switching from an SGA to asenapine or olanzapine, weight gain rates were generally numerically higher in patients switched to olanzapine ( Figure 4C ).
Previous treatment: FgAs
Of patients treated with an FGA (including depot medications) prior to randomization and during the switch period, 151 were randomized to asenapine and 138 were randomized to olanzapine. Details of the incidence of AEs in patients switched from an FGA to asenapine or olanzapine over the first 28 days and during the entire treatment period are reported in Table 4 .
For patients switched from an FGA pretreatment to either asenapine or olanzapine, the respective rates of reported AEs over the entire study period can be found for somnolence in Three deaths were reported during the study. Two deaths were in the asenapine treatment group (one suicide, judged by the investigator as possibly related to the study drug, and one lung cancer death unrelated to the study drug). The one death (suicide) occurring in the olanzapine study group was considered unrelated to the study drug.
To analyze whether the type or number of previous medications influenced the safety and tolerability of switching to asenapine or olanzapine, the AE profile of patients in each treatment group was summarized by drug class (SGAs, FGAs, or depot medications) and by the number of antipsychotics that patients were taking during the switch period. Over the full time period, similar overall rates of AEs were reported when switching to either asenapine or olanzapine from SGAs, FGAs, or depot medications (Figure 3 ).
Previous treatment: SgAs
Of patients treated with an SGA before randomization and during the switch period, 386 were switched to asenapine and 363 to olanzapine. Details of the incidence of AEs in patients switched from an SGA to asenapine or olanzapine over the first 28 days and during the entire treatment period are reported in Table 3 . The AE with the observed highest incidence in patients switched to asenapine during the first 28 days was insomnia, whereas the AE with the highest incidence in patients switched to olanzapine was somnolence.
The rates of reported somnolence when switching from an SGA to either asenapine or olanzapine are given in Figure 4A . Overall, the rates were comparable, with possible differences for quetiapine (numerically higher rate for olanzapine) or submit your manuscript | www.dovepress.com Figure 4A , for insomnia in Figure 4B and for weight gain in Figure 4C . The plots show comparable rates of somnolence for the different FGAs used. The majority of reports occurred in the first 28 days.
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Previous treatment: depot formulations only
Of the patients who received a depot medication prior to randomization (last injection of a depot was given no later than one dosing cycle prior to randomization), 60 switched to asenapine and 53 switched to olanzapine. Details of the incidence of AEs in patients switched from a depot medication to asenapine or olanzapine over the first 28 days and during the entire treatment period are reported in Table 5 .
Few patients switched from a depot medication to asenapine reported weight gain throughout the duration of the studies compared with nearly half of the patients switched to olanzapine. Those switched from flupentixol reported notably increased rates of weight gain as detailed earlier. 
Effect of the number of antipsychotics in pretreatment
The incidences of reported AEs grouped by the number of antipsychotics taken as pretreatments by patients during the switch period are listed in Table 6 . Over the full treatment period, the number of antipsychotics during the switch appeared to have no major influence on somnolence rate when switching to asenapine, while the respective numbers varied for olanzapine.
Patients switched to olanzapine from olanzapine
A subpopulation of patients randomized to switch to olanzapine was taking olanzapine prior to randomization and during the switch period. This previous treatment with the comparator drug was not exclusionary unless insufficient clinical response, despite adequate dosing, was documented at screening. These patients did not effectively undergo switch therapy and their inclusion in the AE analysis may have decreased the sensitivity of AE detection in olanzapine switch patients. To eliminate this possible bias, AE data have also been analyzed to exclude all patients who were taking olanzapine as pretrial medication before the switch phase (132 patients were excluded from the group randomized to asenapine and 109 from the group randomized to olanzapine). After these subjects were excluded from analysis, 77.3% of the asenapine group and 73.4% of the olanzapine group reported at least one AE over the full treatment period. This was comparable to the 76.9% and 75.2% of patients reporting at least one AE from the full treatment groups. When data from patients using olanzapine prior to the switch period were excluded from the analysis, the overall discontinuation rates increased in both treatment groups (45.5% of patients in the asenapine group [n = 132] and 24.8% in the olanzapine group [n = 109] discontinued treatment). In this subpopulation of patients, lack of efficacy as a cause of discontinuation in those switched to asenapine was numerically greater (9.8%) than in the full patient population (3.0%) and numerically decreased in those patients switched to olanzapine (1.8%). AEs or SAEs as a cause of discontinuation increased in both the asenapine group (20.5%) and the olanzapine group (13.8%).
Discussion
The results from these post hoc analyses can be a useful source of information for clinicians faced with the clinical need to switch medication in patients partially stabilized with an antipsychotic and who consider switching to the relatively new treatment option asenapine or the well-established alternative olanzapine. Though switching treatments was not the primary objective of the studies, the analyses are informative in this regard because they were performed in a large pooled dataset of patients previously treated with various antipsychotic agents who had achieved partial symptom control and stabilization for at least 6 months (both historically and prospectively documented) before either asenapine or olanzapine 
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• When clinicians applied various tapering regimens of pretreatment antipsychotics, including abrupt discontinuation up to 3 days after the addition of either asenapine or olanzapine at adequate doses, the switch appeared to be generally safe and well tolerated. Discontinuation rates were numerically higher for asenapine than with olanzapine, however, the discontinuation rates were within the range seen in other studies conducted with compounds deemed to be well tolerated in comparable populations.
• The three most frequently reported AEs within 28 days for asenapine were insomnia, somnolence, and headache, and for olanzapine the three most frequently reported AEs were somnolence, headache, and insomnia (all AEs occurring in approximately #10% patients).
• For asenapine, the overall rate of reported AEs was similar irrespective of whether patients were pretreated with an SGA, an FGA, or a depot formulation. For olanzapine, a larger variability depending on the pretreatment was observed.
• Upon the switch, minimal variation was observed in mean changes of positive symptoms. This indicates that for a majority of patients the previously achieved symptom control over positive symptoms continued after the switch. While individual reactions may have differed from patient to patient, this result is encouraging, as there may be a good chance to maintain symptom control after a switch to the used compounds. The changes in negative symptoms over time, the primary objectives of these trials, have been reported and discussed elsewhere. 10 When clinicians select a candidate drug to switch to, the pharmacological profile of an antipsychotic drug, its propensity to induce weight gain and metabolic changes, as well as its overall side-effect profile will be taken into account, particularly if longer-term treatment is necessary. Treatment with olanzapine is reported to be associated with a high risk of substantial weight gain. [11] [12] [13] In this study, we also found that olanzapine induced weight gain in a sizable subset of patients.
In 2011, the US Food and Drug Administration issued a warning that serious allergic reactions had been reported with the use of asenapine.
14 These included 52 cases of Type I hypersensitivity reactions (allergic reactions). In the pooled data from the two studies reported here, one case of hypersensitivity was observed. The subject was switched from olanzapine abruptly to asenapine and reported mild nasal allergies on day 126 of treatment. were added in a double-blind fashion and variable regimens were used according to the treating clinician's judgment to taper off the previous treatment.
The overall results from our analyses suggest the following clinical conclusions: submit your manuscript | www.dovepress.com Table 4 Adverse events (AEs) in patients treated with first-generation antipsychotics (including depot) during the switch period 
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Neuropsychiatric Disease and Treatment 2012:8 Limitations
The presented analyses are retrospective rather than prospective and some subanalyses are based on a limited number of patients. The presented data are exploratory in nature; they had not been designed and powered for the different analyses performed in the pooled dataset. The absence of a control group of patients who did not switch therapy may also limit the generalizability of the results. Also, the fact that the data are derived from a set of patients with schizophrenia partially stabilized on positive symptoms may not allow the conclusions to be generalized to patients who are acutely ill, treatment resistant, or who have been diagnosed with bipolar disorder. Given the mentioned limitations, the clinical conclusions should be regarded as tentative. Further, it should be kept in mind that a large variability of patient reactions can be expected in the clinical setting and patients may react differently than expected based on the presented data. This may be relevant for the comparability of the safety of the switching methods of abrupt discontinuation versus slow taper. The physician must weigh the risks associated with both methods: an abrupt discontinuation's association with a higher risk of recurrence versus a slow taper's association with drug-drug interaction on a case-by-case basis. Nevertheless, the study does provide relevant data for clinicians and patients, if switching is considered clinically necessary.
